Progressive Tree Neighborhood applied to the Maximum Parsimony Problem by A. Goëffon et al.
Progressive Tree Neighborhood applied to the Maximum
Parsimony Problem
Submitted by Emmanuel Lemoine on Mon, 10/06/2014 - 17:48
Titre Progressive Tree Neighborhood applied to the Maximum Parsimony Problem
Type de
publication Article de revue
Auteur Goëffon, Adrien [1], Richer, Jean-Michel [2], Hao, Jin-Kao [3]
Editeur Institute of Electrical and Electronics Engineers
Type Article scientifique dans une revue à comité de lecture
Année 2008
Langue Anglais
Date 2008
Numéro 1
Pagination 136 - 145
Volume 5
Titre de la
revue IEEE/ACM Transactions on Computational Biology and Bioinformatics
ISSN 1545-5963
Mots-clés
Algorithms [4], Base Sequence [5], biology computing [6], combinatorial algorithms
[7], computational complexity [8], DNA [9], DNA sequences [10], Evolution,
Molecular [11], genetic transformations [12], genetics [13], heuristic methods [14],
maximum parsimony [15], maximum parsimony problem [16], Models, Genetic [17],
Models, Statistical [18], molecular biophysics [19], molecular configurations [20],
nearest neighbor interchange [21], NP-complete problem [22], optimisation [23],
optimization [24], phylogenetic tree [25], Phylogeny [26], phylogeny reconstruction
[27], Probability [28], progressive neighborhood [29], progressive tree neighborhood
[30], subtree pruning regrafting [31], tree bisection reconnection [32]
Résumé en
anglais
The Maximum Parsimony (MP) problem aims at reconstructing a phylogenetic tree
from DNA sequences while minimizing the number of genetic transformations. To
solve this NP-complete problem, heuristic methods have been developed, often
based on local search. In this paper, we focus on the influence of the neighborhood
relations. After analyzing the advantages and drawbacks of the well-known Nearest
Neighbor Interchange (NNI), Subtree Pruning Regrafting (SPR), and Tree-Bisection-
Reconnection (TBR) neighborhoods, we introduce the concept of Progressive
Neighborhood (PN), which consists of constraining progressively the size of the
neighborhood as the search advances. We empirically show that applied to the MP
problem, this PN turns out to be more efficient and robust than the classic
neighborhoods using a descent algorithm. Indeed, it allows us to find better
solutions with a smaller number of iterations or trees evaluated.
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